The purpose of this study was to enhance patient comprehension of our institution's communication materials, specifically the standardized forms and information leaflets used in obtaining consent to elective foot and ankle surgery.
Introduction
It has been shown that 15% of the adult United Kingdom population are 'functionally illiterate' , with a reading age of 11 years or younger [1] . Yet patient educational materials and consent forms are frequently pitched at higher reading ages [2, 3] despite General Medical Council (GMC) recommendations [4] .
As a result, many patients fail to fully understand either their procedure or their condition, particularly in less familiar specialties such as foot and ankle, hand, and spine, where the array and intricacy of pathologies and procedures can appear daunting.
Non-confusing communication of the volume and depth of information required by patients in order to make informed treatment decisions is a major challenge for health professionals working in these areas.
The 2008 GMC guidelines required clinicians to give patients the information they want or need on all treatment options, to include the associated risks and potential benefits [4] .
Information about a procedure should include its purpose and likely benefits, how to prepare for it and what to expect during and afterwards.
The subsequent Montgomery ruling [5] enshrined these guidelines by shifting the emphasis from the 'reasonable doctor' to the 'reasonable patient' . Doctors must now ensure that patients are aware of all 'material risks' in a proposed treatment and its alternative(s).
This should be supported by written material accessible to those with a reading age of 11-13 years [2] .
We aimed to take this guidance further first by evaluating the comprehension of existing standardized consent forms and information leaflets in terms of readability, defined as the ease with which a reader understands a written text, and secondly by comparing the result with the readability of personalized letters conveying the same information to the individual patient.
Patients and Methods
The existing standardized material consisted of the preprinted consent forms used at our institution for foot and ankle procedures, together with the related patient information leaflets on common Multiple tools are used to assess readability with no gold standard test validated for health specific literature.
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We therefore used multiple instruments commonly used in previous readability papers to improve validity of results.
Each produces an approximate representation of the American school grade or formal education level needed to easily comprehend the text.
The algorithms take into account core measures of sentence and word length.
We calculated the mean of the five scores expressed as a school grade (with corresponding age) for ease of comparison with previous studies.
We then ran the same test battery on 50 personalized letters produced for his patients by the corresponding author (NH) explaining the patient's individual pathology and proposed treatment plan, including alternatives, risks and anticipated benefits. We compared the results with those for the existing standardized material (Tables 1 and 2 ). Table 2 : Gunning fog score, SMOG index, and Coleman-Liau index indicating the number of years of formal education needed for ease of comprehension.
Results
The consent forms were much less accessible than the information leaflets.
Only those completing higher education or holding a university degree were likely to understand them.
They were pitched at a reading age markedly exceeding that of the majority patient population (Table 3) .
Easy comprehension of the information leaflets required a reading age of 15-16 years, equivalent to 10 years of formal education.
The personalized letters lowered this threshold to 14-15 years (approximating to 9 years of formal education). 
Discussion
Improving patient comprehension of health care improves compliance and outcomes [10, 11] . Comprehension is integral to the consent process and has major medico-legal implications [12, 13] . The converse is also true with poor understanding leading to dissatisfaction and a mismatch between patient expectations and results [14] .
Our group had already suspected, on an anecdotal if common sense level, that we were able to enhance patient understanding by issuing personalized letters explaining their specific diagnosis, proposed treatment plan and alternatives, including the anticipated benefits and associated risks. Recipients of these personalized letters showed greater overall satisfaction with the consent process and improved recall of postoperative instructions and risks compared to patients issued with consent forms only or even consent forms backed by information leaflets.
Our results emphasize that the consent forms used in our institution, similar to those widely used elsewhere, pitch their language at an inappropriate level. The implication is that for many if not most patients the term 'informed consent' under such conditions is an oxymoron.
The language used in the information leaflets and personalized letters is distinctly more suitable for most patients, scoring reading grade levels of 10.2 and 9.4, equivalent to reading ages of 15 and 14. This is, however, still two or three years/grade levels higher than recommended for patient communication [4] .
Producing literature suitable for the recommended reading age of 11-12 is a documented challenge: none of the online literature sampled from 11 academic centers across America complied with recommendations, being pitched an average grade/reading age of 10.5/15 years [15] .
Our results confirm the above study in emphasizing the need for training authors and medical professionals to produce appropriate consent forms and patient educational materials. Improvements have been achieved: the Medline Plus website has a readability score of 8.1 for its online patient education material and provides detailed instructions to authors, such as avoiding medical jargon and complex words, shortening sentences, and using bullet points [16] . We took this advice on board when drafting our personalized letters and it helped to improve readability, even considering the relatively esoteric foot and ankle subject matter.
Very few studies have offered more practical solutions to the patient communication problem and recommended adjuncts include videos, multimedia, and models [17] [18] [19] . Despite these aids patient recollection remains variable and is often poor [20, 21] .
Our personalized letters offer a practical solution to a very common problem at very little cost. Although they do not reduce readability to the recommended levels, they improve on the existing materials in our institution and most of the online educational resources we have sampled in other studies. The personal format enables the doctor to tailor the material to the appropriate reading level for each patient. Our anecdotal evidence is that this improves patients' understanding as well as their satisfaction with the consent process.
A limitation of our study was that the personalized letters were addressed to all patients requiring surgery, regardless of pathology. The range and complexity of conditions exceeded the common conditions described in the standardized information leaflets. It may be possible to improve readability further still by addressing personalized letters only to patients with the pathologies described in the information leaflets. Another limitation is that readability scores do not take account of the illustrations often used in leaflets and whose effect on overall comprehension is difficult to estimate. Our existing consent forms do not use illustrations.
We believe that personalized letters are an effective adjunct to patient comprehension of the consent process in all subspecialties, above all in the elective setting, and in particular for patients with more complex pathologies.
